Exercise reverses peripheral insulin resistance in trained L-NAME-hypertensive rats.
Several studies have demonstrated an increase in peripheral resistance to insulin associated with hypertension. To assess the hemodynamic and metabolic effects of exercise training, normotensive and N(omega)-nitro-L-arginine methyl ester (L-NAME)-hypertensive male Wistar rats were submitted to low-intensity treadmill exercise training for 10 weeks and compared with their sedentary controls. Blood pressure signals were obtained and processed with a data acquisition system (CODAS, 1 kHz) to evaluate mean arterial pressure, heart rate, autonomic control of heart rate, and baroreflex sensitivity. Exercise training induced a nonsignificant 6.5-mm Hg decrease in mean arterial pressure in trained hypertensive rats (163+/-9 mm Hg) compared with sedentary hypertensive rats (169.5+/-5. 5 mm Hg). The hypertensive groups showed impairment of baroreflex function in response to changes in arterial pressure compared with sedentary controls. Furthermore, exercise training improved the tachycardic response to decreasing arterial pressure and reduced intrinsic heart rate in trained control rats compared with all other groups. Sedentary hypertensive rats presented a decrease in body weight compared with normotensive animals. Basal evaluation of the glucose/insulin ratio showed increased insulin resistance in sedentary (28.4+/-3) and trained (23.5+/-2.7) hypertensive rats compared with sedentary control rats (40.5+/-3). However, the glucose/insulin ratio evaluated during the exercise session in trained rats showed an improvement in insulin resistance (54.5+/-5 for control rats and 44+/-9 for hypertensive rats). In conclusion, L-NAME-induced hypertension is accompanied by an increase in insulin resistance in rats. The improvement in peripheral insulin sensitivity during exercise and the body weight gain observed in trained hypertensive rats may support the positive role of physical activity in the management of hypertension.